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One of the carbonyls of the succinimidyl ring in a
tricyclic system, 2,3-(9',10' -dihydroanthracene-9',10'-
diyl)succinimide, is transformed into -CHOH group when
reduced with sodium borohydride in methanol. The
stereochemistry of the -OH group has been ascertained to
be exo by its capability of forming an intramolecularly
hydrogen bonded cyclic conformation about the N-C
(aryl) bond. NSp2 lone-electron pair of pyridyl moiety
which remains only in anti-orientation would interact with
2-0H in exo-position. N-2"-pyridyl and N-2"-OCH3
phenyl moieties have been demonstrated to be effective
probes in stereochemical assignment.
Non-inverting pyramidal geometry of nitrogen
(Sp3) in an acyclic system has been demonstrated
in 1 with the help of IH NMR and X-ray
crystallography 1• A strong repulsive interaction
between the 1t-electronic system of the phenyl ring
and the lone electron pair of nitrogen has been
accounted for restricting the atomic inversion as
shown in 2. One of the succinimidyl carbonyls of
the hydrazone 32 gets reduced to -CHOH when
treated with an equimolar amount of sodium
borohydride'. IH NMR has not been very
diagnostic in the stereochemical assignment of the
-OH group, however the exo-geometry of the -OH
group in 1 was established through. X-ray
crystallography. The exo-orientation of the -OH in
1 may suggest the hydride attack to the carbonyl
from the endo-side which seems to be very hard
due to steric repulsion of the phenyl group. It was
proposed that the reduction occurred from the exo-
side and then the endo-hydroxy compound
isomerized to the exo-hydroxy compound by














intermediate'. In this communication we provide a
convincing IH NMR evidence in support of the
exo-geometry of the hydroxyl group through its
capability of forming intramolecular hydrogen
bonded conformation about the N-C (aryl) bond.
Two non-planar conformations, syn (4a, when
the methyl is towards the cage) and anti (4b, when
methyl is away from the cage) in the conformation
population 1: 1.1 have been reported on the basis of
shielding parameters of 1"-methyl and 3"-H
resonances". The energy barrier, ilGl=:20k cal/mol
has been explained purely on steric grounds. While
evaluating the effective bulk of the nitrogen lone
electron pair in Sp2 state", it was observed that the
lone-pair was sufficient to restrict rotation about
the N-C (pyridyl) bond and the molecule exists in a
preferred conformation having the lone-pair in
anti-orientation 56. An orthogonal geometry of the
N-pyridyl ring with respect to the succinimidyl
plane was proposed on the basis of shielding
parameter of 3"-H (86.20)6. Reduction of 5 with
sodium borohydride in methanol gave the product
7 which showed absorptions at 3200 (a-H) and
1675 ern" (C=O) in its IR spectrum indicating the
presence of a hydrogen bonded -OH group.
'nNMR spectrum of 7 exhibited the characteristic
resonances at 8 2.75 (m, IH, 3-H), 3.29 (dd, IH, 2-
H), 6.~0 (bd, IH, 3"-H) and a doublet at 8 7.88
(lH, 6"-H) alongwith other resonances (Figure 1).
(5) R H
(6) R = CH3
(7) R H







Magnetic non-equivalence of 2- and 3-H supported
the reduction of one of the carbonyls of the
succinimidyl ring.
Appearance of 3"-H in 7 at a shielding position
(8 6.50) suggests a preferred non-planar confor-
mation about the N-C bond with the lone pair of
nitrogen in anti-orientation. The shielding
parameter of 3"-H further indicates that the 4-0H
group forms a six-membered hydrogen bonded
cyclic system with the anti-nitrogen electron pair.
For effective intramolecular hydrogen bonding, to
occur, the donor and the acceptor groups must be
close to each other and this cyclic system would be
possible with the exo-geometry of the -OH group
as shown in 97• The involvement of lone electron
of pyridyl nitrogen in hydrogen 'bonding is further
confirmed by the upfield shift of the 6"-H in 7.
This conclusion is also supported by the compound
8 obtained from the reduction of 66. The pyridyl
methyl in 6 resonates at 8 1.10 (3H) and only one
conformation with the -CH3 in syn-orientation has
been inferred. The spectrum of8 shows a singlet at
o 1.33 (3H) for 3"-CH3 which indicates a tilting of
the pyridyl ring due to hydrogen bonded structure
10 and supports the exo-geometry of the -OH
group.
A seven-membered hydrogen bonded puckered
structure 11 has been shown with the help of
shielding parameters of 3"-H, ~8=0.4 ppm". In the
absence of hydroxyl group (e.g. -OCH3 at 1"-
position) 3"-H resonates at 8 5.70 in 12. A
6 5 4
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Figure l-'H NMR spectrum of compound 7 in CDCh at 25°C
10H
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methoxyl group (-OCH3) is also capable of
forming hydrogen bonding with the -OH group.
The IH NMR spectrum of compound 12 exhibits
two conformation with -OCH3 syn (03.45) and
anti (0 3.75) in the population ratio of 1:2 at the
probe temperature. The syn-confonnation is less
favoured. Reduction of 12 with sodium
borohydride yields 13 which exhibits a singlet at
03.65 (3H) for the methoxyl and a multiplet at
06.73 (lH) for 3"-H. High energy barriers in such
systems have been reported" and the appearance
of -OCH3 as a singlet does not indicate fast
rotation about the N-C bond. The shielding
parameter of 3"-H suggests a seven-membered
hydrogen bonded geometry. This provides a
convincing evidence for the ~H in exo-
orientation in 13.
Experimental Section
General. All the melting points reported are
uncorrected. IH NMR spectra were recorded on a
lEOL 90Q multinuclear spectrometer at 25°C in
CDCh with TMS as the internal standard
(chemical shift in 0, ppm). IR spectra were
recorded in KBr on a lASCO FTIIR 5300
spectrometer. Elemental analyses of the
compounds were determined on a Perkin-Elmer
model 240°C analyser.
Preparation of compounds. Compounds 5, 6
and 12 were obtained by heating anthracene-maleic
anhydride DA adduct in equimolar proportions
with 2-aminopyridine, 2-amino-3-picoline and 0-
anisidine, respectively at l20-40°C for 3 hr6. The
products were recrystallized from benzene.
Compounds' 7, 8 and 13 were obtained by the
reduction of 5, 6 and 12 respectively with sodium
borohydride. Compound 5 (l mole) was dissolved
in excess of methanol and sodium borohydride (I
mole) added to it portionwise while the mixture
was stirred over a period of 30 min, and stirring
continued further for 6 hr at 25°C. The borate
complex was hydrolysed with slow addition of
water and extracted with diethyl ether. The ether
extract was dried (Na2S04), concentrated and
recrystallized from ethanol to give the crystalline
product 7. Compounds 8 and 13 were obtain in
the same way.
Compound 5: lH NMR: 3.48 (bs, 2H, 2- and 3-
H), 4.90 (bs, 2H, 9'- and 10'-H), 6.20 (bd, lH, 3"-
H), 7.49-8.]0 (m, 10H, Ar-H), 8.70 (bd, 1H, 6"-
H).
Compound 6: lHNMR: 1.10 (s, 3H, 3"-CH3),
3.48 (bs, 2H, 2- and 3-H), 4.95 (bs, 2H, 9'- and
10'-H), 7.38-8.0 (m, 10H, Ar-H), 8.40 (bd, m,
6"-H).
Compound 7: m.p. 235-36°C; IR: 3200w, l675s,
l600m; IHNMR: 2.75 (m, lH, 3-H), 3.29 (dd, lH,
2-H), 4.45 (d, lH, 9'-H), 4.63 (d, lH, 10'-H), 5.30
(s, 1H, 4-H), 5.40 (bs, 1H, O-H), 6.50 (bd, 1H, 3"-
H), 6.75-7.60 (m, 10H, Ar-H), 7.88 (d, lH, 6"-H).
Anal. Calcd for C23HISN202:C, 77.95; H, 5.12.
Found: C, 77.65;H, 5.14%.
Compound 8: m.p. 224-26°C; IR: 3200w, 1700s,
1580m; IH NMR: 1.33 (s, 3H, 3"-CH3), 2.83 (m,
lH, 3-H), 3.32 (dd, lH, 2-H), 4.50 (d, lH, 9'-H),
4.83 (d, lH, 10'-H), 5.30 (s, lH, 4-H), 6.68 (bs,
1H, O-H), 7.05-7.40 (m,.llH, Ar-H), 7.76 (d, lH,
6"-H). Anal. Calcd for C24H20N202:C, 78.24; H,
5.4. Found: C, 78.16; H, 5.35%.
Compound 12: m.p. 266-68°C; IR: 1780w,
1710s, 1600m, IHNMR: 3.45, 3.75 (ds, 3H, 1:2,-
OCH3), 3.50 (t, 2H, 2- and 3-H), 4.90 (t, 2H, 9-
and 10'-H), 5.70 (m, 0.67H, 3"-H), 7.30-7.70 (m,
ll.33H, Ar-H). Anal. Calcd for C25H19N03:C,
78.74; H, 4.99. Found: C, 78.25; H, 5.00%.
Compound 13: m.p. 235-37°C; IR: 3325w,
1675s, 1600m; 'nNMR: 2.69 (m, 1H, 3-H), 3.26
(dd, IH, 2-H), 3.65 (s, IH, -OCH3), 4.40 (d, IH,
9'-H), 4.76 (m, m, 10'-H), 5.20 (s, IH, 4-H), 5.82
(bs, lH, O-H), 6.73 (bd, IH, 3"-H), 7.22-7.72 (m,
]OH, Ar-H). Anal. Calcd for C25H21N03:C, 78.32;
H, 5.48. Found: C, 78.22; H, 5.45%.
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